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Abstract: A Planetary or Epicyclical Gear Trains comprises of one or more planet gears revolving around 
a sun gear. Usually, an epicyclical gearing systems are employed to achieve high reduction ratio in a small 
and power dense package. It is examined that load sharing capability is not equal in the planetary gear 
train. These Gear Trains are extensively used for the transmission and are the most critical component in 
a mechanical power transmission system. They play a very vital role in all the industrial areas, any failure 
in the gear train leads to a total system failure, thus identifying the causes and optimizing to get the best 
performance is very necessary. The advantages of epicycle gear trains are higher torque capacity, lower 
weight, small size and improved efficiency of the planetary design. Planetary gear transmissions are 
compact, high power transmitting speed reductions technology. Structural analysis of three stage coupled 
planetary gear train is reviewed. This analysis depicts the fast and easy determination of the speed ratio, 
torques, and efficiency and power flow directions of coupled planetary gear trains. Three stage efficiency 
determined. 3D modeling done in CREO parametric software and analysis is done in ANSYS. 
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I. INTRODUCTION 
An epicyclic gear train consists of 
two gears mounted so that the center of one gear 
revolves around the center of the other. A carrier 
connects the centers of the two gears and rotates to 
carry one gear, called the planet gear, around the 
other, called the sun gear. The planet and sun gears 
mesh so that their pitch circles roll without slip. A 
point on the pitch circle of the planet gear traces 
an epicycloid curve. In this simplified case, the sun 
gear is fixed and the planetary gear(s) roll around 
the sun gear. 
An epicyclic gear train can be assembled so the 
planet gear rolls on the inside of the pitch circle of 
a fixed, outer gear ring, or ring gear, sometimes 
called an annular gear. In this case, the curve traced 
by a point on the pitch circle of the planet is 
a hypocycloid. 
 
Fig: epicyclic gear train 
Epicyclic gearing or planetary gearing is 
a gear system consisting of one or more outer 
gears, or planet gears, revolving about a central, 
or sun gear. Typically, the planet gears are 
mounted on a movable arm or carrier, which itself 
may rotate relative to the sun gear. Epicyclic 
gearing systems also incorporate the use of an 
outer ring gear or annulus, which meshes with the 
planet gears. Planetary gears (or epicyclic gears) 
are typically classified as simple or compound 
planetary gears. Simple planetary gears have one 
sun, one ring, one carrier, and one planet set. 
Compound planetary gears involve one or more of 
the following three types of structures: meshed-
planet (there are at least two more planets in mesh 
with each other in each planet train), stepped-planet 
(there exists a shaft connection between two 
planets in each planet train), and multi-stage 
structures (the system contains two or more planet 
sets). Compared to simple planetary gears, 
compound planetary gears have the advantages of 
larger reduction ratio, higher torque-to-weight 
ratio, and more ﬂexible conﬁgurations. 
APPLICATIONS:Gears are applied in various 
services and products. We cannot imagine the 
world without them. Some of the applications are 
listed below: 
1.Lathe, 2.Auto-mobiles 3.Conveyors 4. Aircraft 
5.Prime movers 6.Ship-hulls 7.Injection molding 
machines 8.Commercial machines 
9. Robotics field 10.Various transportation systems 
ADVANTAGES OF AN EPICYCLIC GEAR:1. 
Envelope size (smaller than parallel shaft for same 
power)  2. Low weight  3. Lower Pitch Line 
Velocity for comparable parallel shaft unit  4. 
Coaxial Shafts (in line system) resulting in more 
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compact installation 5. low cost for entire train 
layout 
II. LITERATURE SURVEY 
In the 2nd century AD treatise Almagest, Ptolemy 
used rotating deferent and epicycles that form 
epicyclic gear trains to predict the motions of the 
planets. Accurate predictions of the movement of 
the Sun, Moon and the five planets, Mercury, 
Venus, Mars, Jupiter and Saturn, across the sky 
assumed that each followed a trajectory traced by a 
point on the planet gear of an epicyclic gear train. 
This curve is called an epitrochoid. Epicyclic 
gearing was used in the Antikythera Mechanism, 
circa 80 BCE, toadjust the displayed position of the 
moon for its elasticity, and even for the precession 
of the ellipticity. Two facing gears were rotated 
around slightly different centers, and one drove the 
other not with meshed teeth but with a pin inserted 
into a slot on the second. As the slot drove the 
second gear, the radius of driving would change, 
thus invoking a speeding up and slowing down of 
the driven gear in each revolution. 
INTRODUCTION TO CAD 
Computer-aided design (CAD) is using laptop 
structures (or workstations) to aid within the 
advent, change, analysis, or optimization of a 
layout. CAD software is used to increase the 
productiveness of the clothier, improve the great of 
layout, improve communications via 
documentation, and to create a database for 
production. CAD output is frequently within the 
form of digital documents for print, machining, or 
other manufacturing operations. The term CADD 
(for Computer Aided Design and Drafting) is also 
used.  
INTRODUCTION TO CREO 
PTC CREO, formerly referred to as 
Pro/ENGINEER, is 3D modeling software used in 
mechanical engineering, design, manufacturing, 
and in CAD drafting carrier firms. It turned into 
one of the first 3-d CAD modeling programs that 
used a rule-primarily based parametric device. 
Using parameters, dimensions and functions to 
capture the behavior of the product, it is able to 
optimize the development product in addition to the 
design itself. 
The name become changed in 2010 from 
Pro/ENGINEER Wildfire to CREO. It was 
introduced through the organisation who developed 
it, Parametric Technology Company (PTC), all 
through the release of its suite of design products 
that includes programs which includes assembly 
modeling, 2D orthographic views for technical 
drawing, finite detail analysis and greater. 
 
 
 
3D MODEL OF EPICYCLIC GEAR TRAINS 
 
INTRODUCTION TO FEA 
Finite element evaluation is a technique of solving, 
normally approximately, certain problems in 
engineering and science. It is used specially for 
troubles for which no precise solution, expressible 
in a few mathematical shape, is available. As such, 
it is a numerical in preference to an analytical 
technique. Methods of this type are wanted due to 
the fact analytical strategies cannot cope with the 
real, complicated troubles which can be met with in 
engineering. For instance, engineering electricity of 
substances or the mathematical principle of 
elasticity may be used to calculate analytically the 
stresses and lines in a bent beam, but neither will 
be very successful in locating out what's going on 
in a part of a car suspension device for the duration 
of cornering.  
III. INTRODUCTION 
ANSYS is wellknown-reason finite detail 
evaluation (FEA) software bundle.  Finite Element 
Analysis is a numerical method of deconstructing a 
complicated system into very small pieces (of 
person-exact length) called factors. The software 
implements equations that govern the behaviour of 
these factors and solves all of them; creating a 
comprehensive clarification of ways the machine 
acts as a whole. These outcomes then can be 
offered in tabulated, or graphical forms.  This kind 
of analysis is typically used for the layout and 
optimization of a machine some distance too 
complex to analyze by hand.  Systems that may 
match into this category are too complicated due to 
their geometry, scale, or governing equations. 
STATIC ANALYSIS OF EPICYCLICAL 
GEAR TRAINS  
Material properties  
 Density Young’s 
modulus 
Poisson’s 
ratio 
Steel 
 
7.8 g/cc 205 GPa 0.29 
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Cast iron 
 
5.54 g/cc 113GPa 0.25 
 
Save Creo Model as .iges format 
→→Ansys → Workbench→ Select analysis 
system → static structural  → double click  
→→Select geometry → right click → import 
geometry → select browse →open part → ok 
→→ Select mesh on work bench → right click 
→edit  
Double click on geometry → select MSBR → edit 
material → 
 
Select mesh on left side part tree → right click → 
generate mesh →  
 
Select static structural right click → insert → select 
rotational velocity  and fixed support → Select 
displacement → select required area → click on 
apply →  put X,Y,Z component zero →  
 
Select force → select required area → click on 
apply → enter rotational velocity 
Select solution right click   → solve →   
Solution right click → insert → deformation → 
total → Solution right click → insert → strain  →  
equivalent (von-mises) →   
Solution right click → insert → stress → 
equivalent (von-mises) → 
Right click on deformation → evaluate all result  
 
 
 
 
 
 
ROTATIONAL VELOCITY 209rad/s 
MATERIAL – CAST IRON  
Deformation 
 
Stress 
 
Strain  
 
MATERIAL – STEEL 
Deformation 
 
Stress 
 
Strain 
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ROTATIONAL VELOCITY – 350rad/sec 
MATERIAL –CAST IRON 
Deformation 
 
Stress 
 
Strain 
 
MODAL ANALYSIS OF EPICYCLIC GEAR 
TRAINS 
MATERIAL- CAST IRON  
MODE SHAPE 1 
 
MODE SHAPE 2 
 
MODE SHAPE 3 
 
MODE SHAPE 4 
 
MODE SHAPE 5 
 
IV. RESULTS AND DISCUSSIONS 
STRUCTURAL ANALYSIS 
 
MODAL ANALYSIS RESULTS TABLE 
 
V. CONCLUSION 
Planetary gear transmissions are compact, high 
power transmitting speed reductions technology. 
Structural analysis of three stage coupled planetary 
gear train is reviewed. This analysis depicts the fast 
and easy determination of the speed ratio, torques, 
and efficiency and power flow directions of 
coupled planetary gear trains. Three stage 
efficiency determined. 3d modeled done in creo 
parametric software and analysis is done in ansys. 
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By observing the static analysis the stress values 
are increases by increasing the rotational velocity. 
The stress values more for steel and less for cast 
iron.  
By observing the modal analysis the deformation 
values more for cast iron compare with steel. 
So it can be concluded the cast iron material is 
better material for epicyclical gear trains. 
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